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1 

raws 1 1 ■< ^^aaftafflstfjc^s^is-fb^c 

0 Fe204T'^tl-S3/N';i/h73:5-f hrJVStf-Srg' 

— h;i/©B:g«:;&u 

tffiBiffl£fBJi&to& 0 0° KKL33WC*&1 0^x.jl 
V/ c m3 * f-tf}4 . 2 ° K (CfeV >T*& 1 0 8x;i/?V 

H9##2] «fl3»»SBJ«iffla^&o-C, CoF 
e204«Hfc i fa;ic«fcU*Stu -f*>23ftBffl8*fcttl* 

ai4#90. 2^^*«J4 0fi4A°— fe>hTfe5^C 
h;bSfe «j 1 0 0 , 0 0 0 3f #fcf y b^XtX^Z. £ 

-hASfcyiOO, 0 0 0 bliLtX$>Z> Z. £ 
[0 0 0 1] 

1 3, 6 5 8#, #4, 9 4 3, 6 1 2#. fl4, 3 5 
4, 9 0 9f, ^5, 3 1 6, 6 9 9f. f4, 2 3 
8, 5 5 8-S§\ H5, 3 5 8, 6 5 9 #£<fctffg4 , 4 
7 4, 8 6 6-5ftCH£t-r£ 0 

[0 0 0 2] 
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2 

ic i^Lfc-r * 3 £ e> ^-e&s . 

[0 0 0 3] assmtcfcfttf. fSffiSBftC^i: LT« 

m) «T®SB^b^©±SKtP9--f X, ^3 0 0' K 
10 ICfeWSiKll 07x;i/^* (erg) /cmSffll^tt 

(kv) , ¥#*-kn/afcy*& 
i, ooo^^ioo, o o o^y/trv h£T©^ 
SHtt&& #j3oo° Kfrfeftsoo 1 k*t?cd^h© 

BBiHB& (Tb) » £J:tf^^a^Lh#M©K* 
A«U fcfcitlf. ^Sl2 5X:iCS3^T^ 2*»b2 0£^- 

[0004] j: y iffl^tt. tatssaeu: 

-h;l/#fe©CoFe204S:-^*., Jj$3 0 0° KtCfeV 1 ' 

[0005] ^tA*-y?&frt>m&mmmcmf& 
zn&mmz£^xmmLVi&&tf%mt<tu m 

^•*vjN$v\#^t± > &*mz&mwMT<Di&Mi^^x 
mwmtt^(Dx\ m^Mmmm^mz^^xmm-t 

[0 0 0 6] *^i;iot, Mll^h, 

rSH^CoF e204T**^n53/' , i>h73i^-f 

i oopr>-^xhn-A^Ti?*>So ^ffi^-y^ 
ytm? h'jy^ &^-T-5o *^(C J: ^^(4-^ y % 
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mi, o o o-flffjetffiLtrs. mm&mic&^T. t~t 

[0007] ffifg rK^-f>j fe^jtii. c. p. io 

Be ant J. D. L i v i n g s t o nCDfmdfc, J. 
Appl. Physics 3 0, 1 2 0 s (19 5 
9), £<fcl>'B. D. CullityCi^ Intr 
oduction to Magnetic Mate 
rials, Addison —We sley Publ 
ishing Co. , ViJ-fa- tevVW (19 7 
2) KiffilBSftT^S. aattCfcoTHBSSJiSifctt 

[0 0 0 8] ^SftK^^f >«fit?®nt:-l/>b«fbEPIlR 

■TS^gPS® (H) K«koT5£«>&4l£. ^#«b 
fcV^^te, x*A^-«8g (KV) JCfcoT#lfcS*l 

M#ffif&t§ (h 0 ) *y/ha^©Tf, _hffis 

/Jv&tt. W3U&^N&x*;b^-|«c«fcoTTfl£ffi 30 
/J\^e>£»**i.&£i:fcfcS. 3it'U=KV (1- 
H/Ho) 2 T&&„ 

[0 0 0 9] !fiz-?CD^m^ffitt. HJCWftSKft^ 
? h;bM(c*f]fr<f-s. H#ffi&t§ (H 0 ) li, 
jfmKffc (M 0 ) tcBWR-rs. ii-ciWttjaRfi. h 0 = 

2K/M 0 T^^4X-2>o 

[ooio] *ft?gffifb«Hiic^«^'f yf-ru- h r 

#BRB8»ttK:«|^U -£©!»&& r = coexp (-U/ 

k B T) fc^oT^xes. i^t-ffl tem&m&mm 40 

jatfflRT?* <a = 1 0 IOH z T'&S,, 
[0 0 11] #<©#&, tt&J&f& 1 0-Sg©BSrH ■ 

^-!r-;i/"Tfiitfa*i*. Hoiy^sv^KB^MU 
■f CMS*, x* ^-KHfeWSi: p £. £ 

it. x-f v^yvmsk* 1 ■r;w<D\%mmzfit>n& 
zmztez, saucer, ^^^1 o%t^os^ 

m-t&mmiz. t=3oo° k. &>=ioiohz, ^.t 

SU=KV#K& 3 X 1 0-12x;i/^*T*$>-g)i:VNe>^ 50 
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1 07x^^/0 m3^e> 4. 2° KKUStt&iKU 08x 
;i/^/cm3jtt*fe5c £*tfi. «f?©*>.MMX 
lt@^0. 5±;*-hJl (nm) TrfeS^ttfifr 

(zfc) ^bai3£®ft*ffl^e>#?>nsiJaihaR»ciB 

«fcS«E?®»^ti. |fi±«fttt#&Tb=3 0 0" KtCfc 
WtSWU ^Ot^M-tS^®^ lOOOet'S 
•So fffflt5ii^4 0 0 0 O e ffeS i: tit 

Tb=18 0° KT'$5„ x*;b=^-|SiM©l»G&5:&S 
LT, SafCfeW*«t?©^W , v^>i'»»Hot4. H 0 
= 1, 0 0 0 O e T*&6 Wfjrr 5rt*«Tfg4. 
[0 0 12] «EjH^b$miBi^&, M^'Sfe-fct^ 

K6tBK»®*fiB8t4. £JBtcfitfS»=K>e*»&, 4'. 
2° KKLfeWS#&5 0, OOOOeST'WfSIt'feS. 
S&K, tt£#©«Mfi»?'iM , X«:, fcilAtf. »3 0 

1 0i)^mi, 0 0 OfflfjeUKOJ:^***®*^^^.* 

[0 0 13] IQB^BKifev^T, *SW!K:«fc*iSH £ -»a, 
ot. 1) W^^y^>^^©fipfl8fiSEfftt®--JBS 

* y , s ©^tc few- sin t ©Kr icfes^s: 

T'feSo 5^*ffiStt. T (Tn) (C^rs»iSI!l^ 

[0014] iiST^M^M^tttt, «ma«©wttT* 
[0015] mmmmmz. ®s> ^©*®^m 

■mmjtMMtM&nT>& y , ^tit±, ^gB^fis©ig 
^FffF^4, 943, 6 1 2-&&<waanfcv^. 



5 

tt. 

[ooi6] mm^ntc.mmmmm\t. as. mi 

i o o ^ >? a >©«BaiE^©ffST?aL^c&tf 

[0017] wmmmmmmmwkis&tpmis 

[oo l 8] ttfig r V MJy**j »*te 
Kj3**«88* fctt^HWfcWIWtSr-gtf. 

[0019] ^swtcioT, z.ti£r-^$n<DmmMt 
^■tmmmamm^^ mmzx^xmzzti 20 

S^i: ttMS <^2>\ -J- J % - h ;i*z^-©?fi#(Z)#S 
tt*©lftaMfeefiiWttK:S3K"r*i:#^.&ti*. 

KJS^T, 5 nmiS(iDSi^«f-^ > httffllhS 
[0 0 2 0] *««lCj:S-*-y«SilHfi»»fi. -f*>* 

SHSffiifcttMSH' ^y^mmmm & e> *>f 
$-<Dmmmt®&. $&mis^$fflimm a a g g a 

nt s) , ^£fetiMma3Rl. ^*fctt*#«!J. 

flftfti»ifc»i. ram »isaj«MPfcUT^a*is. 

[0 0 2 1] 

tt. *;bjfc>ffc;>f *>5aWfflStf'fcdMRatiSC o F e 

20 4 *-&». *IBWtt«5 f 3 6 2, 4 1 7#©^C 

[0022] 4^so}9eK^£tt. tta-wfcaeia 

5 , 3 5 8, 6 5 9 ^ICfifeo Tl^fS Z **T»r 

[0023] ^mmz.&^Tm^&i-jm&mm 

tt. 

[0024] *fgwc«fc§^-y«w^tt, 
;k £i:;ttt. mmmvxtw-ttMzftisT. t^n 50 
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|td^ffiUc£^TjSK#$j2 0 0° K&rFfrbm 
3 0 0° K*T?IC0B*SftSfc#, #JfttCS3£T?*.6. 

[0 0 2 5] #fM©?6I^Jff^^§»&:*-y#£ 
ffiffttttt. fe^xtt. -f^-vSSatfflgjKUv-SEfctt^ 

©Co Fe204$:^-^ MS!l=rA;i/ h7 jc^-f h^V^ 

[0026] aAjvhy^j hi-;ntt<s$.tiz>m. 

m frPiitt. -ffc^C o F e 2 o 4 «>ft:^»|^«j-fb^j. 

[0 0 2 7] saegttttcfc^T. afcRWfcisatft-*-^ 

0 0 0'4r#fcrv h**e>*Sri 0 0, 0 00^7 hT-& 
S„ H»«Wcfe^T, Wat-*V*6#tt. 3W-h 
y 1 0 0 , 000 *f*\£y h zmitzm^am® 

[0028] ^gmmmt. m^mzmgitzm 

U ££x.tt. SQ0BJiBCfe^Ttt*&10 : ls^e>*&l 
0 0, 0 0 0:1 <Z)«-^t$t^i£&;f-r6o aif{C|5S^ 
$ 4iS z. £ \wm I/* v ^\ *IS^{c «fc s n y h 7 x 

[0029] mmmmz^x. *ms£.&&&sssii* 
mm\*. t*hK. fct^.'tt\ $im ^nm «m 

(i. ±IB^a^ia^©*«j0. Olfr&ftlOH/t 

tt. flsi, 11. feiOTim >f^->*fctt-tne>®d 
T-fes^t^^. -e-oxtfi© Mi. mm a/ 

[0 0 3 0] HS^^tCfeVNT. *f§^lCj:oT. 
_hCoFe204(D-fb^rr'*$tl-5pA;i/h7ji^^ h 
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^y»?^e>«:s^-yia^#st?&, *&o. 2^40 

>s^ttv h y y ^xtc^^tu >r a-^aawtv h y 
l-o?> 9 9 . 8 # e>*& 6 osa/\° 

- h^Sfe y *& i o o , ooo ^jtf try 

[0 0 3 1] HKBfglBKiasvvr, *!8«iCJ:oT, #tB 

•WBEfttcfewsaaiBMNestt^^ - h^afe y*& 1 
0 0, ooo^fftfy r-j&Ltr**. 
[0032] ^fflft-f*>saftjKyv-«fflifct. fcfc*. 

>unfc>tt;jKy x^ i/yffimt. svvyjvxutfv 

«. ^©3^£J:t>*^£l?;fr5K hfeitHB^S 
t \ & e> tWcy W K D 9 ;HM V <fc tfffiS© <fc o 

[0033] aHRa*v*>f*>satThy v^xtt, n 

tt^ y *gfi«3*W»a#fc, #y v-#tSC£#v N y y 

[0034] #mmo>mmm,iz£ti& ^ms^im 

(chemically addressable 
sites) &#t<&ag«3ftfcjKy V-flfflBvhy y 

§5, 30J:-5^Vh'J ££x.l£ >f^">* 

flg&, aauatifesKy^uxovhyyi'^sriSBi: 
-Kyxfi/>^^>1 (pssa) -f^->3S^fflii? 

S*ife^,n/*>fl;jKy^l/>S:^^-Sfc, Hf#* 



(5) #M¥ 10-208236 

8 

jtfy*?-ux saawsswy^xy-^/, -ft^R-cH 
2- s 03- H+T^ati-s =e j v-^ n^jK y 

yr^y^nfc -fb^R-coo-Na+T'^a^-s^ 

fctt7'J7^/i^r**5) * /^;i/7;b^-njKy^.;bJix> 
ft 8SIW£*l/-h'ffcsKy^^>*^» , A 
10 ^*>-fbaKy ^ i/>fcj:af^n/7;bjro7Ky 

VSMfctf^JfT?**. a Baker I ON AC 

NA-3 8, Baker IONAC A-5 54, 
Dowex SBR, AMBERLITE I RA-4 
00, Dowex IXB-100, DuPonti'J 
AfftMAFION (&&S880 * 33«fc£>*AMB E 
RLYSTffl|g%ft«t5ii:«^S4. >f*> 

[0 0 3 5] flffllvhyy^^fi. n^feitma 

20 tfi, i^oisffiii^i, ^if-f^;!/ (fa^. ^> 
<, 1 2 oTc^itm^L&^'^AW* t 

[0 0 3 6] ffiBglt. |«8»*fcl±ISI81&SIRii-rSi 

30 fey, 3ai»c«ty, mmmz£^TmM^^MT* 
[0037] ggmmz&^x* mm^-xiz, mzo 

tyi/zLfrbH/Hb 0 O^^S/nt-f-S'il^tlT?* 
'J, ^{Ctt, »2 0^y */zLfrbrfo4 0 0 ^ >y S/a.-y- 

40 n>**e» 3 8 $ ^7 P>T'&-5o Jt*SfiftAr9->f X©bT-X 

i±. it*»*kh-y- w x© if - x <k y #ftfcz:o©3pjj&#& 

fe.fc^^^-^a^^^^zii:©^^. ^S|i^ 
WVMffltt* »id*>6i6ioo^"eT?*5. »n 

-X*y^:tS^fc«)lC, /M^-XJ:y«W»«5V\, u 

50 £*ifc^e><^D>ss©m&£&3o m^wsts^ 
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[oo3 8] ^miz^rmm-t^xmrn^^y^m 

*k ZlCO^fgHliRo hm&Ha s s, DuPont, £ 
■AtfDow Chemicals©J:?!5^lt/!)^ 10 

[oo3 9] reg^*: u-at, -iMX#s?n>j« 

T, #&i5^n>5KB. $jo. oi5^n> 

A^&l. 0 5^D>*t', *fc^(C{i, 0. 0 5 5^ 

s * ffl-e, -tM x & ^ □ >-f tr-s xf7 < 
SC&4. c:<z>J:e>&-7Ny y?x«u ^^n>JWT© 
iMXcDx^^-ffrtfyx^i/^JIfBI (aMlWttcfc^ 
TfctSSPRi: 19^59 .rrUi, Ro hm&Ha 

«ffljcarrsB!i©-9-^*$ * □ >-*MX©tfB^ ur «. 

[0040] *Sffl|/!fiKR$*l£ fc, &fc, ^Blv h U y 

4 7 4, 8 6 6-^{Cffi«0!>3KStCJ:oTAffiftS. 
[004 1] W&J*ytfMffiZfrt~ffim$:$mU ft 

j t-v^^xo^km^Jty^mm-*:. it&m. r=. 

*>y, ^{cti. o^-y^-h;i/^e>^5o-^-y 
*-M/e»y, 3 aoawtts^-y^- 40 

[0 0 4 2] :hy?8^£fM*0&W^S*l*i:, * 

tc 4*y&mm&±x$*<m<Dm.^fmm*:m 

fefcAtf. atefl3^#K3&2 0fflfcrc-- fc>h*»e>*& 
«©^*>3SfJHSHlK:a3V*Ttt. JHBOAffiPRJC, ~tft 50 



mji. wist?, *fet*««wsK:«fcoT««ic««fj"rszi 
[0043] aag>a;?R»*fettia(«sf»*fe 

s«WfbK:«koT, *&3 o^n^^i 8 os#n 
t;i/=i-;k *ty^--;k ?*yn-;u 

[0 0 4 4] *^H»fCfeV^T^3^«fttt, 

mzm^^-frwz&vy&jm. mto, mk 
-/i$jvm& 7j^-ji/&Ecmfomzis»zm3m 

£ $ a fcttsK-;i/^ ;«}c «t 0 r^i-r & ^ j^Tfg 
f s z. £ iw^® -e* s. 

[0 0 4 5] ^^D>«T©1Sfli^-??:^Mi-Sfc^ 
[0 0 4 6] «»fb^T-v^'*(gHRS*is»^t4. i-J 

w&i- m^<mn^^m^(Dtz.m\zm^^t^m 
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[004 7] 5 ? P yMT<D9SB&<D5&fflZ. £ V «, 
X£, fMR*fcttnn>f N*5W»**6I»*U ^LTfg 10 

[0048] RB^KiiStt. mtamm&HmifiT* 

^S^©JEE*fHiaiflaKi**6*P»*. 3©#i£©f¥ffl 
ftft^iCowrtt, 1 9 82^6^1 6-1 8HlC-fU 
J -fffl, Lincolnshire iCfcwrgUgStlfc. 
19 82^Corn Refiners Associ 
ation Scientific Conferen 20 
c elCjS^TfltfiStlfcB r e s 1 a u, B. R. dM 
J "Ultrafiltration, Theory 
and Practice" £#M£tl£:V\, 

mmszis v ^ «, mmm* io*&2oot>^ 

a* e> i 02^ ^ uyamR(Dig&!oy^KMmT*&&. 
[0049] mmht=.^\zwm^^±jmim^w 

zfctcfcy, Sf^SfcttHfo ^tt» 
«tffcfcfcttHfctt. *SJlifc.L-T, *^jffl»lC^J:o^ 40 

[0050] &rF\zmmt^rr. ^csasu&vMs 

[0 0 5 1] 
[HiSM] 

££09 1. $jfc=fct>*=i/\>h$:2 : 1 ©JBtJ-JfcT?, TfJflfc 
©BIO RADHKrt^SifclMffiAG 50W-X 
8, 50-100)1 >v *3t®tC, J^TOTSfSSSfc 
£M'LT:ft<f Lfc„ 2. 64^AFeCl2- 

4H2O^3«fc0 f l. 59^ACoCl2- 6H20S:2 50 
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OOmKJDltt-Y^^TfClCjSSPLfe. &tC, 3 ©MS:, 
J&?l/fc#e>, 10 0ml ©BH;*->;faCJH8Il/Jfc. 1 0 

Lfeo 'ffij>f *>3fa? PH6^ 

S*T?S6»L-fc. ZLCOtmti. 6. 19%Fe. 3. 1 
3%Co, £<fct>*15. 1 3%SZ%-f &Z.htm$>t> 

«ttT?*y, gS£©fy^fcJ:tf3©iiuS8^£UT 

[0 0 5 2]-gQSW2. 3^A©gyg#|lKl;}3^Tfl 
S(UiW?3ftfc3g©«aWHItflfc, 2 0 0mlBHtf 

0ml©10%NaOH*igi^ SB¥L**«&?R6Db 

fc. «j$u&#e>, 2. 5«isiftSHi&nMu^. «mg 
«. wtrrettjRfe-w&y, *feio^rwt. is^jft 

fc D ^©WWi. 5. 4 9%FefeJ:tf2. 7 8%Co 
-t©J#fs*»e>C o F e 2 0 4 ?:-g-fcZli:^Sg«)6> 
*UX*9>f h£3ffii«7«attSl (TEM) 

t. Hfl(f©TEM£*f#»C 3Mh7i7>fbCoF 
e204©#«E#BBB3ftfc. dfflimJ*. 1 3. 

18%S**&bfc. £©^©»g||«Bj!ll*#ftl4, £ 

L#*U &^©timi^;fr£<fctJm*tt^:t #fct# 

Sr^rsfclHHi. JB^Oe©|&fWli^fcJ:tfS#tt 
«»S:*-rs. fekilt T=10° KtCfe^T 

«, H#f£$S§kiu 6 0, ooooeSStc^fty* 

*fel^«mfl0, 0 0 00ef*ofc. 

[0053] m&W3. m&wuz^^TmmLgMz 

*ifc3 gCDM*y|g^(K$:> 1 1 OTCtCfeV^T*-^^ 
0. 6 2 ^9A©iffl«fliS:» 200mlffi 

2 0 m 1 CD 1 0 %N a OH*«WES:j|B?L*3^e>aSftlL/ 
fc= SSc^mSfc. «BI«:IBH , *>7K'e^*UTpH6fc 
U «CV^, ^--^>T'iaiLfeo i©|«W4. 4. 2 
2%FefeJ:tf2. 12%Co?:t* -tOJtSpJ^&C 
oFe204?:-g-tfZli:^S8!«>e»*lfc. ^UX^^-^hO 

im&mmk (tend ^feit>^fi^«^tii^ns 

CoFe204©#fi* ,: Si^!$nfeo 

11. 8 3 % S Ltco Z.(DtyU(D$gMfi£%gU3tt 

tt. SBKifev^, l o8x;i/^/c cTf**i:aw>& 

[0 0 5 4] 136094. mfeMlZWJteU Fe2+© 

T, ±S2M^*Cffi^-r^FeCl3^ H^^ll© 
FeC l2©fttoyfC«fflbfe. 
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[0055] mims. iafiW4fflisaE!tt#ts:«fflUT 
[oo5 6] mm e. mffiiamwRzvmu 

[0 0 5 7] «£3/t;i/h£&2 : 1 ©JBtf- 

itT% BIO RAD^2j->3S&ffBIAG5 OW-X 
8, 50-100* >y S/a, #5Rg»C ^T<Z>f$SI?£fC 
■totlflfc. 2. 6 4^*5AFeCl2-4 10 

H20*«fctfl. 5 9^5ACoCl2 • 6H 2 O2:2 0 
Oml©Bi>f*>*K:jS)WLfc. 3©?§?gE£, M 

#Ufe#*>, 1 0^A©&*>frl5<a^Ufc»>f>*-> 
3«»ffll%*&3 0 0ml ©HB-f ;f >#OrFLfc,. w 

4 0 0ml©K>f*>7KS:«HSt-AffirU 
L/3{fc*«6)iffl»LT6 0TCi:L/fe. 5 0ml©10%Na 

oHssrru i eiafflB^&aw-fc. ftfflgfc, atY*:/ 

4. 6 5%Fe£J:£>*2. 3 6%Co^ -?-©i£^ 20 
*»6CoFe 2 O4 &*tf w £ #tS#> e> ftfc. ^y^fv 

y hfflgiii^w (tem) m^zmsmmm^ 

9>f hCoFe204CD#&WaB8S*lfc. *fe, ifflK 

St*. 12. 9i%s&^l^o zaffltw&mass. 

Ifcfrtttt. 1 o8oi;b^V c c 3 fc#BK> £>*i 

[0 0 5 8] HS£#!! 8 . C o F e 204©ftffiTfei|ttBS-& 

e>tC |fci5«fctfn/t;bh«:EB?a#!fUfc. 4 0 0ml© 30 

fcffiBlJcaaDLfc. 2. 6 4^A©FeCl2' 4H 2 
OMtfl. 5 9 ^7A©CoC I2 • 6H20S:, 20 
0ml©|^7f->7K{C^U ?k^X\ SBfL^fe, 

ffi#lpH6i:bfe„ 4 0 0 m 1 <JM4 *>*&«BIK1 
tRfiPU 9B$Ufc#&SnlRL6 0r;i:Lfe. 50ml© 

1 0 %n a o wimmmy u «b*p& i b&bk 5 $m 

3©ffflBtt. 8. 6 2%Fe33J:t>*4. 5 3%CoS:^ 40 
*©Jtl*53^e)CoFe204S:-^5rr5ii:*«BW)e> 
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